











































































































• The	 term	 co-benefits	 varies	 in	 intentionality	 (e.g.	 is	 climate	 the	 primary	 or	 secondary	








































































• Upgrade	 existing	 methods	 for	 measuring	 economic,	 social	 and	 environmental	 co-benefits	
and	adjust	to	a	climate	resilience	framework.	






• Using	 pilot	 cities,	 build	 a	 detailed	 database	 of	 co-benefits	 data	 and	 indicators	 beginning	
with	the	following	areas:	1.	Traffic	pollution;	2.	Healthy	lifestyles;	3.	Smart	transport	systems	






Recommendation	 3.	 Implement	 a	 research	 programme	 on	 governance	 and	 finance	 required	 for	
delivering	co-benefits.	
	














































































































































































































































































































































































































































































question.	 For	 example,	 a	 city	may	 aim	 to	 reduce	 vehicle	 use	 based	 on	 the	 objective	 of	 reducing	
greenhouse	gases	(Fig.	1.1a).	Another	city	may	also	aim	to	reduce	vehicle	use	–	even	using	the	same	
policy	 instrument	 –	 but	 based	 on	 the	 objective	 of	 reducing	 congestion	 (Fig.	 1.1b).	 Ideally,	 both	































A	 number	 of	 organisations	 define	 co-benefits	 in	 such	 a	 way	 as	 to	 allow	 a	 taxonomy	 based	 on	 a	
hierarchical	 classification	 (e.g.	 the	 US	 Environmental	 Protection	 Agency	 described	 in	 the	 previous	



































countries	where	 basic	 services,	 e.g.	 potable	water	 and	 sewerage,	 are	 still	 lacking	 for	 a	 significant	
proportion	 of	 citizens.	 This	 led	 to	 discussions	 about	 a	 taxonomy	 that	might	 better	 represent	 city	
priorities	and	the	reality	that	they	face.	In	addition,	the	principle	of	integrated	decision	making	was	
felt	 to	be	 important;	 that	 cities	 assess	policy	options	based	on	overall	 net	benefit	 across	not	only	
climate,	but	also	economic,	social	and	environmental	benefits.			
	
This	 led	C40	 to	 suggest	 an	alternative	 classification	of	policy	benefits	 that	 is	not	based	on	 the	 co-
benefits	literature	or	on	existing	definitions	of	co-benefits	used	by	major	international	organisations.	
The	 classification	 structure	 is	 illustrated	 in	 Fig.	 1.4.	 First,	 the	 classification	 uses	 the	 term	 benefits	
rather	 than	co-benefits.	Second,	 the	classification	 is	based	on	a	standard	sustainable	development	
















The	 results	 of	 this	 scoping	 exercise	 show	 the	 extensive	 confusion	 in	 defining	 and	 classifying	 co-
benefits	in	the	literature.	One	approach	to	this	confusion	is	to	provide	a	comprehensive	taxonomy	of	
co-benefits.	An	advantage	of	this	approach	is	that	it	may	attempt	to	bring	clarity	to	a	growing	area	of	
policy	 interest.	 However,	 given	 the	 wide	 range	 of	 international	 organisations	 with	 their	 own	
classifications,	 it	 is	 unlikely	 that	 a	 comprehensive	 taxonomy	 would	 be	 accepted	 by	 all.	 A	 second	
approach	 is	 to	abandon	the	co-benefits	concept	altogether.	However,	given	the	 interest	shown	by	
policy	 makers,	 and	 the	 strong	 potential	 for	 multiple	 benefits	 of	 particular	 policy	 actions,	 the	 co-
benefits	agenda	is	likely	to	grow	at	the	city	and	national	levels.		
	
A	 third	 approach	 is	 to	 develop	 a	 framework	 for	 co-benefits	 that	 is	 not	 based	 on	 a	 taxonomic	
classification,	 but	 on	 strategic	 sectors	 that	 encompass	 particularly	 promising	 policy	 actions	 with	












































































































































































































































































































































































































































































































































































The	 International	 Standards	 Organisation	 (ISO)	 has,	 as	 part	 of	 a	 new	 series	 of	 International	
Standards	 being	 developed	 for	 a	 holistic	 and	 integrated	 approach	 to	 sustainable	 development	




ISO	 37120	 is	 a	 set	 of	 standardised	 indicators	 and	 provides	 a	 uniform	 approach	 to	 what	 is	
measured,	 and	 how	 that	measurement	 is	 to	 be	undertaken	 to	 track	 and	monitor	 a	whole	 city	
system	and	 city	 performance	 related	 to	 sustainability.	Using	 the	 standard	does	 not	mean	 that	
sustainable/green	 growth	 outcomes	 have	 been	 achieved,	 but	 rather	 that	 measurements	 and	
monitoring	follows	verifiable	best	practice	for	 those	outcomes.	 ISO	37120	methodology	applies	
to	the	following	themes:	Economy,	Education,	Energy,	Environment,	Recreation,	Safety,	Shelter,	
























































































































































































































































































































































costs	 of	 adaptation	 measures.	 However,	 non-climate	 co-benefits	 of	 adaptation	 can	 be	 relatively	
small	compared	to	the	costs	of	resilient	infrastructure	measures,	and	a	distinction	needs	to	be	made	
































































































































































































































































































































































































































































































municipal	 governments	 with	 a	 stronger	 basis	 for	 short-term	 and	 long-term	 decision	 making.	 It	
would	also	allow	greater	transparency,	trust	and	accountability	for	 local	governments,	giving	civil	




a	 framework	 similar	 to	 the	 Standard	 National	 Accounting	 system	 (UN	 Statistics	 Division	 2009;	




authorities	 included	 in	 the	 study	 followed	 the	 ‘generally	 accepted	 accounting	 principles’	 (GASB	




The	 development	 of	 an	 internationally	 recognised	 system	 of	municipal	 accounts	 would	 form	 an	
important	part	of	establishing	a	municipal	credit	rating	system.	Having	a	standard	baseline	against	
which	 to	 measure	 the	 financial	 management	 of	 municipalities	 enables	 potential	 investors	 to	
differentiate	 between	 more	 and	 less	 creditworthy	 local	 actors.	 It	 would	 also	 provide	
administrations	 with	 a	 tool	 to	 improve	 their	 credit	 rating,	 by	 understanding	 how	 their	 accounts	
affect	 their	 rating.	 Cities	 could	 then	 build	 on	 this	 by	 introducing	 into	 their	 accounting	 practices	
some	 of	 the	 core	 principles	 of	 the	 ‘integrated	 reporting	 model’,	 such	 as	 the	 recognition	 of	














Metrics	 for	 cities	 to	 measure	 and	 monitor	 carbon	 emissions	 are	 also	 inconsistent.	 This	 is	 a	
challenge	 for	 all	 cities	 –	 even	 higher	 income	 cities	 with	 relatively	 high	 levels	 of	 technical	
capacity.	In	a	survey	of	over	100	cities	worldwide	for	this	paper,	only	60	had	published	carbon	
emissions,	 and	 only	 40	 had	 published	 recent	 carbon	 emissions	 between	 2010	 and	 2013.	 Of	
these,	 only	 29	 cities	 had	 a	 breakdown	by	 scope	and	 sectors	 for	 these	 emissions	 and	most	 of	
these	 breakdowns	were	 not	 comparable.	 For	 example,	 some	 cities	 include	 Scope	 3	 emissions	
from	 aviation,	 marine	 transport	 or	 shipping,	 while	 others	 do	 not	 report	 these	 emissions.	 A	
common	 challenge	 is	 emissions	 double	 counting,	 where	 several	 institutions	 are	 sometimes	
credited	 with	 overlapping	 emissions	 activities.	 The	 level	 of	 detail	 in	 reporting	 is	 also	 highly	
variable,	 providing	 further	 challenges	 to	 benchmarking	 and	 comparability.	 Overall,	 only	 12	
cities	 included	a	clear	 breakdown	of	carbon	 emissions	 from	 industry,	 transport,	 buildings	and	
electricity	consumption,	four	of	the	main	sources	of	emissions	from	energy	use	in	most	cities.		
	
The	 lack	 of	 a	 commonly	 agreed	methodology	 on	measuring	 emissions	 is	 one	 challenge,	 with	
differing	 perspectives	 on	 which	 sectors	 to	 include	 and	 whether	 methodologies	 should	 be	
focused	on	production	or	consumption	(McCarney,	Blanco	et	al.	2011).	As	a	result,	many	cities	
are	unable	 to	 set	 out	 evidence-based	plans	 for	mitigating	carbon	 emissions	 or	 to	collaborate	
regionally	and	globally	with	other	municipalities	on	reduction	efforts.	Encouragingly,	more	sub-
national	 governments	 are	 utilising	 platforms	 such	 as	 the	 Carbon	 Climate	 Registry	 and	 the	
Carbon	 Disclosure	 Project	 (CDP).	 The	 Global	 Protocol	 for	 Community	 Scale	 Emissions	 project	
currently	being	developed	by	ICLEI,	IEAP,	WRI	and	C40,	and	supported	by	the	World	Bank,	UN-
Habitat	 and	 UNEP,	 aims	 to	 produce	 a	 new	 comprehensive	 methodology	 for	 accounting	 for	
greenhouse	 gas	 emissions	 associated	 with	 city-based	 economic	 activity	 and	 consumption	
(Greenhouse	Gas	Protocol	2012).	A	complementary	programme	will	be	developed	 to	help	city	
officials	 and	 private	 sector	 actors	 build	 greenhouse	 gas	 emissions	 inventories	 using	 the	 new	
methodology.”	
	






































































• Upgrade	 existing	 methods	 for	 measuring	 economic,	 social	 and	 environmental	 co-benefits	
and	adjust	to	a	climate	resilience	framework.	
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In	 order	 to	 assist	 cities	 in	 developing	 strategies	 and	 tools	 for	 assessing	 the	 impact	 of	 alternative	
policy	 actions	 on	 climate	 and	 non-climate	 benefits,	 Annex	 3	 provides	 examples	 of	 the	 decision-
making	 approach	 for	 each	 of	 the	 five	 strategic	 sectors	 of	 the	 co-benefits	 framework.	 Table	 1.7	
provides	a	summary	of	these	five	examples.		
	
The	 process	 begins	 with	 five	 high-level	 strategic	 sectors	 in	 which	 local	 governments	 have	 strong	
institutional	 and	governance	 settings;	Health,	Mobility,	Buildings,	 Resources	and	Economy.	All	 five	
strategic	sectors	include	an	element	of	improving	quality	of	life,	with	perceived	benefits	for	citizens	
that	are	both	direct	and	tangible.	The	strategic	sectors	are	not	individual	government	departments	
per	 se,	 but	 rather	 represent	 core	 functional	 abilities	 of	 governments	 and	 expectations	 of	 urban	











































































































































































Air	 quality	 in	 most	 cities	 is	 deteriorating	 due	 to	 an	 increase	 in	 internal	 combustion	 engine	 (ICE)	
private	motor	vehicles,	reliance	on	fossil	fuels	for	stationary	energy	such	as	coal	fired	power	plants,	
and	air	pollution	from	space	heating	and	cooling	in	buildings,	amongst	other	factors.	The	growth	in	
vehicle-derived	 urban	 air	 pollution	 in	 some	 large	 emerging	 economy	 cities	 has	 been	 particularly	




Air	pollution	 is	projected	 to	become	the	 top	environmental	 cause	of	premature	mortality	by	2050	
(OECD	 2012).	 The	 World	 Bank	 has	 estimated	 total	 deaths	 attributable	 to	 transport-related	 air	
pollution	at	a	minimum	of	184,000	a	year	 for	2010,	with	 the	number	of	deaths	 increasing	by	over	
10%	in	the	previous	two	decades	(World	Bank	2014).	A	similar	study	by	the	International	Council	for	







Transport	 generates	 more	 than	 80%	 of	 the	 air	 pollution	 in	 cities	 in	 developing	 countries	 (UNEP	
2011).	Reducing	conventional	vehicle	use	can	reduce	carbon	emissions	whilst	also	reducing	outdoor	
air	pollution.	Reducing	vehicle	use	can	be	influenced	by	a	number	of	measures,	 including	demand-
side	 (e.g.	 congestion	 charges,	 low	 emission	 zones	 or	 parking	 management)	 and	 supply-side	 (e.g.	
mass	 transit	 service,	 cycle	 routes	and	cycle-share	programme)	actions.	Cleaner	 fuel	 standards	and	
switching	 to	 electric	 vehicles	 can	 deliver	 significant	 air-quality	 related	 health	 benefits	 while	










































































from	 ICE	 vehicles	 (i.e.	 aerosols	 and	 ozone)	 are	 short-lived	 and	 reduction	 benefits	 realised	 quickly	
(UNEP	2011).		
Reducing	 vehicle	 kilometres	 travelled	 (VKT)	 requires	 medium/long-term	 planning	 and	







Outdoor	 air	 pollution	has	 traditionally	 been	 regarded	as	 an	environmental	 policy	matter	 primarily	



















serve	 lower	density	development	patterns	 (Rode	et	 al.	 2014).	Cities	 are	 increasingly	 funding	mass	
transit	 investments	 through	 value	 capture	 mechanisms,	 which	 in	 turn	 are	 supported	 by	 the	






































































tend	 to	 be	 linked	 to	 commuters	 and	overall	 trip	 demand	driven	by	 the	 rise	 in	 urban	populations.	
High	 rates	 of	 urbanisation	 suggest	 a	 worsening	 of	 congestion;	modelling	 under	 business	 as	 usual	
scenarios	 suggests	 that	 the	global	 vehicle	 fleet	 is	 set	 to	multiply	 three	or	 fourfold	 in	 the	next	 few	









Reducing	 vehicle	 use	 can	 reduce	 carbon	 emissions	 whilst	 also	 easing	 congestion.	 Congestion	
charges,	 such	 as	 those	 in	 Stockholm	 and	 London,	 and	 new	mass	 transit	 BRT	 systems,	 such	 as	 in	









































This	 policy	 implies	 a	 medium-term	 horizon	 for	 implementation	 because	 alternative	 forms	 of	





















0.34%	of	 global	GDP	 in	 support	 of	 public	 transport	 infrastructure	 and	 efficiency	 improvements	 to	
road	vehicles	would	reduce	the	expected	increase	in	travel	volume	of	road	vehicles	by	around	one-
third	by	2050	(UNEP	2011).	These	investments	would	address	the	economic	inefficiencies	(e.g.	travel	
time	 savings	 and	 raised	 work	 productivity)	 that	 result	 from	 congestion.	 For	 example,	 congestion	
costs	in	439	urban	areas	of	the	United	States	exceeded	US$100	billion	in	2009,	while	congestion	in	
Toronto	cost	the	city	more	than	US$3.3	billion	in	productivity	(1.2%	of	Toronto’s	GDP)9	(UNEP	2011).	
Costs	 for	 reducing	 congestions	 would	 be	 further	 offset	 to	 some	 degree	 in	 the	 longer	 term	 by	



























































































































































markets.	Undertaking	planning	and	policy	development,	 rather	 than	direct	expenditure	on	 land	or	
infrastructure,	 is	 likely	 to	 be	 the	 primary	 role	 for	 local	 governments.	 The	 value-added	 from	 local	
agricultural	 production	 to	 the	 local	 economy	may	 be	 significant.	 The	 1980	 US	 census	 found	 that	
urban	metropolitan	areas	produced	30%	of	the	dollar	value	of	US	agricultural	production.	By	1990,	
this	figure	had	increased	to	40%	(Deelstra	and	Girardet	2000).	 In	many	cases,	 low-value	or	derelict	
land	 that	 otherwise	 would	 be	 a	 liability	 or	 have	 little	 other	 use	 can	 be	 relied	 upon	 for	 local	






















































































































The	 implementation	of	 this	policy	would	 likely	 require	a	 short-term	horizon	because	 the	skills	and	
materials	needed	are	generally	available.	The	uptake	of	 this	policy	depends	on	the	availability	and	



















For	 financing,	 there	 is	 a	 broad	 portfolio	 of	 effective	 policy	 instruments	 available	 that	 show	





































































urban	 populations	 through	 prices,	 wages	 and	 public	 spending.	 In	 cities	 where	 the	 population	 is	




Through	 the	 agglomeration	 effect,	 cities	 are	 uniquely	 placed	 to	 drive	 innovation	 and	 cleantech	

































































Implementation	of	 this	policy	would	probably	 require	a	medium-	 to	 long-term	horizon	due	 to	 the	
time	 needed	 to	 generate	 a	 critical	 mass	 of	 business/industries	 that	 are	 contributing	 pieces	 to	 a	
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